
Deep Convective Clouds and 

Chemistry (DC3) Field Program 



Primary Goals of DC3 

• Quantify and characterize the convective transport of 
fresh chemical emissions and water to the upper 
troposphere within the first few hours of active 
convection.  Requires investigating: 
– Storm dynamics and physics 

– Lightning and its production of nitrogen oxides 

– Cloud hydrometeor effects on scavenging of species, surface 
emission variability, and chemistry of anvil 

 

• Quantify the changes in chemistry and composition in 
the upper troposphere, focusing on 12-24 hours after 
deep convection and during seasonal transition of 
chemical composition of the upper troposphere 



Lightning-Specific Hypotheses 

• The contribution of lightning to NOx in the anvil and upper 
troposphere depends on overall flash rates and aggregate 
channel lengths at heights from the melting level to the 
uppermost region of the convective core 

 

• On average, the amount of NOx produced by a CG flash is 
roughly equivalent to the amount produced by an IC flash 

 

• Flash rates are proportional to the volume of updrafts > 10 m/s at 
-10° to -40°C and to the storm echo volume of graupel 

 

• CG occurrence usually follows the occurrence of precipitation in 
the 0° to -10°C layer and is inhibited in storms with little 
precipitation 

 

• Flashes whose vertical polarity is inverted from the usual 
polarity are favored in storms in which a large fraction of the 
adiabatic liquid water profile is realized as cloud liquid in the 
mixed phase region 
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